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1 . Type of Application 

[X ] This application is a new (non-continuing) application. 

[ 1 This application is a [ ] continuation / [ ] divisional / [ ] continuation-in-part of prior 
application No. . Amend the specification by inserting before the first line the sentence: 

-This is a [continuation/division/continuation-in-part] of United States patent 
application No. , filed .- 

[ ] The entire disclosure of the prior application, from which a copy of the oath or 
declaration is supplied, is considered part of the disclosure of the accompanying 
application and is hereby incorporated by reference therein. 

If for some reason applicant has not requested a sufficient extension of time in the parent 
application, and/or has not paid a sufficient fee for any necessary response in the parent 
application and/or for the extension of time necessary to prevent the abandonment of the parent 
application prior to the filing of this application, please consider this as a Request for an Extension 
for the required time period and/or authorization to charge our Deposit Account No. 08-0750 for 
any fee that may be due. THIS FORM IS BEING FILED IN TRIPLICATE: one copy for this 
application; one copy for use in connection with the Deposit Account (if applicable); and one copy 
for the above-mentioned parent application (if any extension of time is necessary). 

2. Contents of Application 

a. [X ] Specification of 48 pages; 

[ ] A microfiche computer program (Appendix); 

[ ] A nucleotide and/or amino acid sequence submission; 

[ ] Because the enclosed application is in a non-English language, a verified English 
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[ ] Cancel original claims of the prior application before calculating the filing fee. (At 

least one original independent claim must be retained for filing date purposes.) 

b. [X ] Drawings on 14 sheets; 
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c. [X ] A signed Oath/Declaration [ ] is enclosed / [X ] will be filed in accordance with 37 
C.F.R. §1 .53(f). 

The enclosed Oath/Declaration is [ ] newly executed / [ ] a copy from a prior application 
under 37 C.F.R. §1. 63(d) / [ ] accompanied by a statement requesting the deletion of 
person(s) not inventors in the continuing application. 



d. Fees 



FILING FEE Number Number 




Basic Fee 
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Rate 
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Independent Claims 2 3 = Ox 


$78.00 = 
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$260.00 = 
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[X ] A check is enclosed to cover the calculated fees. The Commissioner is hereby authorized 
to charge any additional fees that may be required, or credit any overpayment, to Deposit 
Account No. 08-0750. A duplicate copy of this document is enclosed. 



[ ] The calculated fees will be paid within the time allotted for completion of the filing 
requirements. 

[ ] The calculated fees are to be charged to Deposit Account No. 08-0750. The Commissioner 
is hereby authorized to charge any additional fees that may be required, or credit any 
overpayment, to said Deposit Account. A duplicate copy of this document is enclosed. 

3. Priority Information 

[X] Foreign Priority: Priority based on Japanese Patent Application No. 11-260536, filed 
September 14, 1999 and Japanese Patent Application No. 2000-272684, filed September 8, 
2000, are claimed. 

[X ] A copy of the above referenced priority document [ ] is enclosed / [X ] will be filed in 
due course, pursuant to 35 U.S.C. §119(a)-(d). 

[ ] Provisional Application Priority: Priority based on United States Provisional Application 
No. , filed , is claimed under 35 U.S.C. §11 9(e). 
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[ ] An Information Disclosure Statement, sheets of PTO Form 1449, and 
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[ ] An Assignment of the invention 
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COMPOSITE FLEXIBLE WIRING BOARD, METHOD OF MANUFACTURING THE 
SAME, ELECTRO- OPTICAL DEVICE, AND ELECTRONIC EQUIPMENT 

Background of the Invention 

1. Technical Field of the Invention 
5 The present invention relates to a composite flexible 

wiring board including a flexible wiring board on which 
surf ace -mounted parts are disposed, and a method of 
manufacturing the composite flexible wiring board. The 
present invention also relates to an electro-optical device 
10 and electronic equipment to which the composite flexible 
wiring board is applied. 

2 . Description of the Related Art 

Recently, display devices have been widely employed as 
information display terminals in portable equipment, homes, 

15 offices and factories, automobiles, etc. In particular, 
liquid crystal display devices have advantageous features 
such as thin thickness , light weight, low voltage, and low 
power consumption. Liquid crystal display devices are 
primary units of, e.g., electronic displays and have been 

20 increasingly applied to PDAs (Personal Digital Assistants) , 
etc. by utilizing the feature of low power consumption. 
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As one of conventional liquid crystal display devices, 
Fig. 14 shows a liquid crystal display device 1 of, for 
example, the passive matrix addressing type or the active 
matrix addressing type employing, as switching devices, 2- 
5 terminal nonlinear devices such as TFDs (Thin Film Diodes) . 
The liquid crystal display device 1 comprises a liquid 
crystal display panel 2 and a printed board 3. The liquid 
crystal display panel 2 and the printed board 3 are 
electrically connected to each other via first and second 
10 flexible wiring boards 4, 5. 

The liquid crystal display panel 2 comprises a pair of 
glass substrates 6, 7 arranged in opposite relation to face 
each other. A sealing material (not shown) is interposed 
between the glass substrates 6, 7 to surround a display 
15 area. A liquid crystal is sealed off in a gap defined by 
the glass substrates 6, 7 and the sealing material. A 
plurality of signal electrodes 8 are formed in parallel on 
one surface of the glass substrate 6 facing the glass 
substrate 7 (referred to as an "opposing surface of the 
20 glass substrate 6") . On one surface of the glass substrate 
7 facing the glass substrate 6 (referred to as an "opposing 
surface of the glass substrate 7"), a plurality of scanning 
electrodes 9 are formed to extend in a direction 
perpendicular to the signal electrodes 8. 
25 In one predetermined side edge (lower side edge in Fig. 
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14) of the liquid crystal display panel 2, an edge portion 
of the glass substrate 6 is projected outward (downward in 
Fig. 14) of a corresponding edge portion of the glass 
substrate 7, and the projected portion (region where the 
5 glass substrate 6 and the glass substrate 7 are not 
superimposed) constitutes a wiring junction region 6A. 
Also, in another side edge (left side edge in Fig. 14) of 
the liquid crystal display panel 2 which is adjacent to the 
above one side edge, an edge portion of the glass substrate 
10 7 is projected outward (leftward in Fig. 14) of a 
corresponding edge portion of the glass substrate 6, and the 
projected portion constitutes a wiring junction region 7A. 
Signal driver IC chips 80A, 80B are mounted in the wiring 
junction region 6A of the glass substrate 6 by the COG (Chip 
15 On Glass) technology. These signal driver IC chips 80A, 80B 
are connected to output terminals 8A up to which ends of the 
plurality of signal electrodes 8 are extended, and also to 
input terminals 810 arrayed along a long edge of the wiring 
junction region 6A. Further, a scanning driver IC chip 90 
20 is mounted in the wiring junction region 7A of the glass 
substrate 7 by the COG technology. The scanning driver IC 
chip 90 is connected to output terminals 9A up to which ends 
of the plurality of scanning electrodes 9 are extended, and 
also to input terminals 910 arrayed along a long edge of the 
25 wiring junction region 7A. 
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An output terminal section 4A of the first flexible 
wiring board 4 is joined through an anisotropic conductive 
film (ACF) to the plurality of input terminals 810 arrayed 
along the long edge of the wiring junction region 6A of the 

5 glass substrate 6 for electrical connection therebetween. 
Likewise, an output terminal section 5A of the second 
flexible wiring board 5 is joined through an anisotropic 
conductive film to the plurality of input terminals 910 
arrayed along the long edge of the wiring junction region 7A 

10 of the glass substrate 7. Further, an input terminal 
section 4B of the first flexible wiring board 4 is joined to 
an output terminal section 3A formed on the printed board 3 
through an anisotropic conductive film or a connector. An 
input terminal section 5B of the second flexible wiring 

15 board 5 is joined to an output terminal section 3B formed on 
the printed board 3 through an anisotropic conductive film 
or a connector. Additionally, on the printed board 3, a 
predetermined wiring is formed and various electronic parts 
for controlling and operating the liquid crystal display 

20 panel 2 are mounted. 

One known example of electronic equipment using the 
liquid crystal display device having the above-described 
construction includes an input unit such as a keyboard or a 
ten-key numerical pad, and displays data on the liquid 

25 crystal display panel in accordance with an input operation 
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made on the input unit. In such an example of electronic 
equipment, the liquid crystal display panel and the printed 
board are assembled in a chassis (panel accommodating 
frame) . On that occasion, the two flexible wiring boards 
5 are bent so that the printed board is arranged on the rear 
side of the liquid crystal display panel. 

In the liquid crystal display device described above, 
however, because the printed board 3 as a control circuit 
board is arranged on the rear side of the liquid crystal 
Hii 10 display panel 2, the overall thickness of the liquid crystal 
display device and the thickness of a display unit of the 
electronic equipment are increased. Thus, the presence of 
the printed board 3 has impeded a reduction in weight and 
thickness of the liquid crystal display device and the 

15 electronic equipment. There is a demand for reducing the 
thickness of a housing down to an allowable limit value 
particularly in the field of portable information equipment 
such as cellular phones and pocket-size personal computers 
developed with primary importance placed on portability. 

20 The above problem of an increased thickness due to the 

presence of a control circuit board is not limited to liquid 
crystal display devices of the passive matrix addressing 
type or the active matrix addressing type employing 2- 
terminal nonlinear devices, but it is similarly encountered 

25 in other various display devices such as liquid crystal 
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display devices of the active matrix addressing type 
employing a thin film transistors (TFT) for each of pixels 
and electroluminescent (EL) display devices. In other 
words, from the viewpoints of portability and carryability, 
5 a reduction in size and weight is demanded in various 
electro-optical devices including liquid crystal display 
devices. Corresponding to such a trend, it has become more 
important how to mount electronic parts used for operating 
an electro-optical device within respective limits of size 

10 and weight with a density as high as possible. 

An object of the present invention is to provide a 
composite flexible wiring board including surface-mounted 
parts and being able to constitute a hybrid IC, and a method 
of manufacturing the composite flexible wiring board. 

15 Another object of the present invention is to provide 

an electro-optical device and electronic equipment, which 
employ the composite flexible wiring board according to the 
present invention, and which can achieve a reduction in size 
and weight . 

20 

Summary of the Invention 
A composite flexible wiring board according to the 
present invention comprises a first flexible wiring board 
and a second flexible wiring board on which a surface- 
25 mounted part is mounted, 
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the second flexible wiring board being provided on the 
first flexible wiring board in a predetermined area thereof, 

the first flexible wiring board and the second flexible 
wiring board being electrically connected to each other 
5 through an interlayer contact portion provided in a 
predetermined position. 

The composite flexible wiring board set forth above has 
the working advantages as follows. 

(a) Since the first and second flexible wiring boards are 

10 joined to each other in superimposed relation, wiring layers 
and electronic parts can be distributed to the two flexible 
wiring boards. Accordingly, a packing density per unit area 
of the composite flexible wiring board can be increased, 
thus resulting in higher flexibility in design. 

15 (b) Since the packing density is increased by arranging the 
two flexible wiring boards in superimposed relation as 
described above, the board area can be much reduced in 
comparison with the case of forming an identical electrical 
circuit on a single flexible wiring board. 

20 (c) Since the composite flexible wiring board includes the 
second flexible wiring board on which the surf ace -mounted 
part is provided, it can not only provide a function of a 
simple wiring board, but also constitute a hybrid IC, 
including addition of a control circuit function, a power- 

25 supply control circuit function, a boosting circuit 
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function, a DC/DC converter, etc. By so incorporating those 
control functions, for example, in the composite flexible 
wiring board, a large-sized, heavy and rigid control board 
is no longer required. It is hence possible to achieve a 
reduction in size and weight of electro-optical devices and 
electronic equipment, which employ the composite flexible 
wiring board. 

(d) Since the first and second flexible wiring boards can be 
formed in separate steps, restrictions imposed by the 
conditions of the connecting step are reduced. For example, 
a processing temperature differs depending on the connecting 
method such that a temperature in the range of about 2 00 - 
2 60°C is required when solder is used for electrical 
connection, and a temperature in the range of about 190 - 
210°C is required when an anisotropic conductive film is used 
for electrical connection. When different connecting 

methods are used for the first and second flexible wiring 
boards, appropriate temperatures can be separately employed 
for the respective boards. 

Moreover, the second flexible wiring board on which the 
surface-mounted part is provided can be handled as a 
component to be purchased from the outside. In this case, 
there is no need of installing the equipment, etc. related 
to mounting of the surf ace -mounted part. 

The composite flexible wiring board according to the 



present invention can be implemented in the following forms. 

(1) The second flexible wiring board is preferably arranged 
on a part of the first flexible wiring board. With this 
construction, the composite flexible wiring board can be 
easily manufactured by placing and fixing the second 
flexible wiring board onto the predetermined area of the 
first flexible wiring board. 

(2) The first flexible wiring board preferably mounts at 
least a power IC chip thereon. With this construction, a 
control circuit can be constructed by a single composite 
flexible wiring board. Electronic parts for constructing 
the control circuit may include, in addition to the power IC 
chip, a flat-packaged LSI, a resistor, a capacitor, an 
inductance, a diode, a transistor, a connector, a quartz 
oscillator, etc. as needed. The power IC chip can be 
connected to an conductive layer of the first flexible 
wiring board through an anisotropic conductive film. 

(3) The first flexible wiring board preferably has an input 
terminal region and an output terminal region. This 
construction makes the composite flexible wiring board more 
easily adapted for various types of electro-optical devices. 

(4) The second flexible wiring board may include at least 
one kind of surf ace -mounted part selected from among a flat- 
packaged LSI, a resistor, a capacitor, an inductance, a 
diode, a transistor, a quartz oscillator, and a connector. 



The kind of surface-mounted part selected is determined 
depending on the circuit formed on the composite flexible 
wiring board. The surface-mounted part can be connected to 
an conductive layer of the second flexible wiring board 
5 through a solder layer or an anisotropic conductive film. 

(5) The interlayer contact portion can be constituted by an 
anisotropic conductive film or solder. Taking into account 
that an anisotropic conductive film is used for connecting 
the power IC chip, the interlayer contact portion is 
10 preferably constituted by an anisotropic conductive film. 
In this case, since the first flexible wiring board is not 
subjected to reflow soldering, it is possible to avoid a 
drawback caused by a deformation, such as a warp, of the 
flexible wiring board under heating. As another advantage, 

15 the flexibility in design can be increased because no 
restrictions are imposed on layout from the viewpoint of 
preventing interference with the mount area of the power IC 
chip when a solder cream for the surface-mounted part is 
printed on the flexible wiring board. 

20 (6) The composite flexible wiring board may further comprise 
another flexible wiring board connected to the first 
flexible wiring board, the another first flexible wiring 
board having an output terminal region. With this 

construction, since electrical connection to two different 

25 terminal regions of a device as a connection target 
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(electro-optical device) can be made by using a single 
composite flexible wiring board, the number of components of 
the composite flexible wiring board can be reduced. 

A method of manufacturing a composite flexible wiring 
board according to the present invention comprises the steps 
of: 

forming each of first and second flexible wiring 
boards ; and 

electrically connecting the first and second flexible 
wiring boards to each other through an interlayer contact 
portion . 

With the manufacturing method set forth above, the 
first and second flexible wiring boards are properly 
positioned with an conductive member placed between both the 
properly positioned boards, whereby the first and second 
flexible wiring boards can be joined to each other through 
the conductive member while an interlayer contact portion is 
formed. Furthermore, as described above, the area of the 
composite flexible wiring board according to the present 
invention can be relatively reduced in comparison with the 
case of employing a single flexible wiring board. As a 
result, the composite flexible wiring board can be easily 
manufactured with high efficiency. 

The interlayer contact portion can be easily formed at 
a comparably low temperature by, for example, joining the 
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first and second flexible wiring boards under thermal 

pressing with an anisotropic conductive film interposed 

between both the boards . 

An electro-optical device according to the present 
5 invention comprises an electro-optical panel including at 

least one substrate, 

the substrate having a wiring junction region, 

the wiring junction region being connected to a 

composite flexible wiring board according to any of the 
10 above. 

The electro-optical panel may include a first substrate 
and a second substrate arranged in opposite relation to face 
each other, 

the first substrate having a wiring junction region not 
15 superimposed with the second substrate. 

A liquid crystal layer, for example, may be disposed as 
an electro-optical material layer between the first 
substrate and the second substrate. 

Further, the electro-optical panel may be an EL display 
20 panel including, as an electro-optical material layer, an 
electroluminescence structure formed on the substrate. 

Electronic equipment according to the present invention 
each includes the electro-optical device according to the 
present invention. 
25 The electro-optical device and the electronic equipment 
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according to the present invention each include the 
composite flexible wiring board according to the present 
invention, and hence can be reduced in size and weight as a 
result of the working advantages obtainable with the 
composite flexible wiring board. 

Brief Description of the Drawings 
Fig. 1 is a plan view schematically showing a composite 

flexible wiring board according to a first embodiment of the 

present invention. 

Fig. 2 is a side view of the composite flexible wiring 

board shown in Fig. 1. 

Fig. 3 is a schematic sectional view taken along line A 

- A in Fig. 1. 

Fig. 4 is a sectional view schematically showing a 
manufacturing step of the composite flexible wiring board 
according to the first embodiment of the present invention. 

Fig. 5 is a plan view schematically showing a liquid 
crystal display device as one example of electro-optical 
devices according to a second embodiment of the present 
invention . 

Fig. 6 is a schematic sectional view taken along line B 

- B in Fig. 5. 

Fig. 7 is a sectional view schematically showing a 
composite flexible wiring board according to a third 
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embodiment of the present invention. 

Fig. 8 is a plan view schematically showing a composite 
flexible wiring board according to a fourth embodiment of 
the present invention. 
5 Fig. 9 is a schematic sectional view taken along line C 

- C in Fig . 8 . 

Fig. 10 is a plan view schematically showing a liquid 
crystal display device as one example of electro-optical 
devices according to a fifth embodiment of the present 
10 invention. 

Fig. 11 is a perspective view schematically showing a 

liquid crystal display panel that constitutes a liquid 

crystal display device according to a sixth embodiment of 

the present invention. 
15 Fig. 12 is a perspective view showing a digital still 

camera as one example of electronic equipment according to a 

seventh embodiment of the present invention. 

Figs. 13(A) to 13(C) show application examples of 

electronic equipment according to the seventh embodiment of 
20 the present invention; Fig. 13(A) shows a cellular phone, 

Fig. 13(B) shows a wristwatch, and Fig. 13(C) shows a 

portable information tool. 

Fig. 14 is a plan view schematically showing one 

example of conventional liquid crystal display devices. 
25 Fig. 15 is a plan view schematically showing an EL 
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display device as one example of electro-optical devices 
according to an eighth embodiment of the present invention. 

Detailed Description of the Preferred Embodiments 
5 Examples of a composite flexible wiring board, an 

electro-optical device and electronic equipment according to 
the present invention will be described below with reference 
to the drawings . 

Fig. 1 is a plan view schematically showing one example 
10 of a composite flexible wiring board 100 according to the 
present invention, Fig. 2 is a side view of the composite 
flexible wiring board 100, and Fig. 3 is an enlarged 
schematic sectional view taken along line A - A in Fig. 1. 
Note that, in Figs. 1 and 2, wiring patterns and a layered 
15 structure of each board are omitted. 

The composite flexible wiring board 10 0 comprises a 
first flexible wiring board 10 and a second flexible wiring 
board 30. The second flexible wiring board 30 is joined to 
a predetermined region of the surface of the first flexible 
20 wiring board 10. 

Initially, the first flexible wiring board 10 will be 
described . 

As shown in Figs. 1 and 2, the first flexible wiring 
board 10 has the same planar shape as the overall planar 
25 shape of the composite flexible wiring board 100. The first 
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flexible wiring board 10 is constructed by a single-sided 
flexible board, and has an input terminal region 11A and an 
output terminal region 11B having a greater width than the 
input terminal region 11A. Further, a power IC chip 18 is 
5 mounted on the first flexible wiring board 10 . 

The first flexible wiring board 10 comprises, as shown 
in Fig. 3, a base 12 being dielectric and flexible, and a 
wiring layer 14 having a predetermined pattern and formed on 
the base 12. An insulating layer 16 is also formed on the 

10 base 12 so as to cover the wiring layer 14. Further, in 
predetermined areas of the insulating layer 16, holes are 
formed for constituting contact portions. The holes 

include, for example, a hole 17 that serves as an interlayer 
contact portion 50 for electrical connection to the second 

15 flexible wiring board 30, and a hole 19 through which the 
power IC chip 18 is mounted. Those holes 17 and 19 are 
formed by removing respective parts of the insulating layer 
16 with the photolithographic technology, for example, such 
that corresponding parts of the wiring layer 14 are exposed. 

20 The power IC chip 18 has bumps 18a formed on its underside 
and is electrically connected to the wiring layer 14 through 
an anisotropic conductive layer 20. 

The base 12 can be made of suitable one of generally 
used resins such as polyimide . Also, the insulating layer 

25 16 can be made of suitable one of resins that are generally 



16 



used to serve as resists capable of being processed by the 
photolithography for patterning. Those materials of the 
base and the insulating layer are similarly employed for the 
flexible wiring board described below. 
5 Next, the second flexible wiring board 3 0 will be 

described below. 

The second flexible wiring board 3 0 is constructed by a 
double-sided flexible board, and comprises a base 32 being 
dielectric and flexible, an upper wiring layer 34 having a 
10 predetermined pattern and formed on an upper surface of the 
base 32, and a lower wiring layer 3 6 having a predetermined 
pattern and formed on a lower surface of the base 32. Also, 
an upper insulating layer 4 0 is formed on the upper surface 
of the base 32 so as to cover the upper wiring layer 34, and 

15 a lower insulating layer 42 is formed on the lower surface 
of the base 32 so as to cover the lower wiring layer 36. 
The upper wiring layer 34 and the lower wiring layer 36 are 
electrically connected to each other by a contact portion 
38, which is constituted as a through hole, for example, 

20 formed in a predetermined position. 

Further, in predetermined areas of the lower insulating 
layer 42, holes (not shown) are formed for constituting 
interlayer contact portions. The holes are formed by 
removing respective parts of the lower insulating layer 42 

25 such that corresponding parts of the lower wiring layer 3 6 
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are exposed. Moreover, in an area of the lower insulating 
layer 42 where the interlayer contact portion 50 shown in 
Fig. 3 is formed, the lower insulating layer 42 is removed 
and a terminal portion 36a is formed by an exposed lower 

5 surface of the lower wiring layer 36. 

In addition, mount holes 41 are formed in the upper 
insulating layer 4 0 by removing predetermined areas thereof 
such that corresponding parts of the upper wiring layer 34 
are exposed. Various surf ace -mounted parts 44, such as a 

10 flat-packaged LSI and chip parts (e.g., resistors, 
capacitors, inductances, diodes, transistors, quartz 
oscillators, and connectors) , are mounted in the mount holes 
41. The surface -mounted parts 44 are electrically connected 
to the upper wiring layer 34 through solder layers 46, for 

15 example. 

The first flexible wiring board 10 and the second 
flexible wiring board 3 0 are connected to each other in a 
predetermined area through an interlayer contact portion 
formed of, e.g., an anisotropic conductive layer and a 

20 solder layer. In the example shown in Fig. 3, the wiring 
layer 14 of the first flexible wiring board 10 and the 
terminal portion 3 6a of the second flexible wiring board 3 0 
are electrically connected to each other through the 
interlayer contact portion 50 formed of an anisotropic 

25 conductive layer. 
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The anisotropic conductive layer can be formed by using 
an anisotropic conductive film (ACF) . In other words, 
conductive particles are dispersed in a high-molecular layer 
of a resin, elastomer or the like, and serve to establish 
5 electrical connection. 

The working advantages of the composite flexible wiring 
board 100 will now be described. 

(a) Since the first and second flexible wiring boards 10, 3 0 
are joined to each other in superimposed relation, the 

10 wiring layers and the electronic parts can be distributed to 
the two flexible wiring boards 10, 30. Accordingly, a 
packing density per unit area of the composite flexible 
wiring board 100 can be increased, thus resulting in higher 
flexibility in design. 

15 (b) Since the packing density is increased by arranging the 
two flexible wiring boards 10, 3 0 in superimposed relation 
as described above, the board area can be much reduced in 
comparison with the case of forming an identical electrical 
circuit on a single flexible wiring board. 

20 (c) Since the composite flexible wiring board 100 includes 
the second flexible wiring board 3 0 on which the surface- 
mounted parts 44 are disposed, it can not only provide a 
function of a simple wiring board, but also constitute a 
hybrid IC, including addition of a control circuit function, 

25 a power-supply control circuit function, a boosting circuit 
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function, a DC/DC converter, etc. By so incorporating those 
control functions in the composite flexible wiring board 
100, a large-sized, heavy and rigid control board is no 
longer required. It is hence possible to achieve a 
5 reduction in size and weight of electro-optical devices and 
electronic equipment, which employ the composite flexible 
wiring board 100. 

(d) Since the first and second flexible wiring boards 10, 3 0 
can be formed in separate steps, restrictions imposed by the 

10 conditions of the connecting step are reduced. For example, 
a processing temperature differs depending on the connecting 
method such that a temperature in the range of about 2 00 - 
260°C is required when solder is used for electrical 
connection, and a temperature in the range of about 190 - 

15 210°C is required when an anisotropic conductive film is used 
for electrical connection. When different connecting 

methods are used for the first and second flexible wiring 
boards, appropriate temperatures can be separately employed 
for the respective boards. More specifically, in this 

20 embodiment, the mounted part is connected in the first 
flexible wiring board 10 by using an anisotropic conductive 
film and in the second flexible wiring board 30 by using 
solder. However, the mounted parts are connected in 

separate steps carried out for each of the first and second 

25 flexible wiring boards. As a result, for example, the 
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temperature in the connecting step for the second flexible 
wiring board 3 0 will not adversely affect the first flexible 
wiring board 10. 

One example of manufacturing of the composite flexible 
5 wiring board 100 will be described below with reference to 
Fig. 4. 

Initially, the first flexible wiring board 10 including 
the wiring layer 14 of the predetermined pattern, the power 
IC chip 18, and other electronic parts, which are provided 

10 as needed, is fabricated by a known method beforehand. 
Likewise, the second flexible wiring board 3 0 including the 
wiring layer 34, 3 6 of the predetermined patterns, the 
surface-mounted parts 44, the contact portion 38, the 
terminal portion 36a, etc. is fabricated by a known method 

15 beforehand. 

In this embodiment, electronic parts such as the power 
IC chip 18 are connected through the anisotropic conductive 
layer 20 in the first flexible wiring board 10. 
Accordingly, the connecting step is performed at a 

20 comparatively low temperature in the range of 190 - 210°C, 
for example, when the electronic parts are mounted on the 
first flexible wiring board 10. On the other hand, in the 
second flexible wiring board 30, the surface-mounted parts 
44 are connected through the solder layer 46. Accordingly, 

25 the soldering step is performed at a comparatively high 
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temperature in the range of 2 00 - 2 6 0°C, for example, when 
those parts are mounted on the second flexible wiring board 
30 . 

Then, the second flexible wiring board 30 is properly 
5 positioned on the first flexible wiring board 10 with an 
anisotropic conductive film 50A interposed therebetween in 
each of predetermined areas (including at least the area 
where the interlayer contact portion is to be formed) . 
After that, the first flexible wiring board 10 and the 

10 second flexible wiring board 3 0 are joined to each other 
under thermal pressing carried out in a predetermined 
temperature range of 190 - 210°C, for example, whereby the 
composite flexible wiring board 100 is formed. 

With the manufacturing method described above, an 

15 conductive member (i.e., the anisotropic conductive film 
50A) is interposed between the first and second flexible 
wiring boards 10, 3 0 which are in a properly positioned 
state, whereby the first and second flexible wiring boards 
10, 3 0 can be jointed to each other while the interlayer 

20 contact portion 50 is formed between them. Stated 
otherwise, according to the manufacturing method of this 
embodiment, since the first and second flexible wiring 
boards 10, 3 0 can be joined to each other through a single 
step by employing anisotropic conductive film, the composite 

25 flexible wiring board can be easily manufactured with high 
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efficiency. Furthermore, as described above, the area of 
the composite flexible wiring board 100 can be relatively 
reduced in comparison with the case of employing a single 
flexible wiring board. 
5 In a second embodiment, a description will be made of a 

liquid crystal display device as one example of electro- 
optical devices to which the flexible wiring board according 
to the present invention is applied. Fig. 5 is a plan view 
schematically showing a liquid crystal display device 1000 

10 according to this embodiment, and Fig. 6 is a schematic 
sectional view taken along line B - B in Fig. 5. 

The liquid crystal display device 1000 is constructed 
as, for example, a reflective type liquid crystal display 
device of the passive matrix addressing type. The liquid 

15 crystal display device 1000 comprises a liquid crystal 
display panel 2, a composite flexible wiring board 100 
according to the present invention, and a known flexible 
wiring board 5. In the example shown in Fig. 5, the 
composite flexible wiring board 100 is the same as that 

20 according to the first embodiment. Therefore, components 
having the same functions as those of the composite flexible 
wiring board 100 according to the first embodiment are 
denoted by the same symbols and a detailed description 
thereof is omitted here. 

25 The liquid crystal display panel 2 comprises a pair of 
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glass substrates 6, 7 arranged in opposite relation to face 
each other. A sealing material (not shown) is interposed 
between the glass substrates 6, 7 to surround a display 
area. A liquid crystal is sealed off in a gap defined by 
5 the glass substrates 6, 7 and the sealing material. A 
plurality of signal electrodes 8 are formed in parallel on 
one surface of the glass substrate 6 facing the glass 
substrate 7. On one surface of the glass substrate 7 facing 
the glass substrate 6, a plurality of scanning electrodes 9 

10 are formed to extend in a direction perpendicular to the 
signal electrodes 8. 

In one predetermined side edge (lower side edge in Fig. 
5) of the liquid crystal display panel 2, an edge portion of 
the glass substrate 6 is projected outward (downward in Fig. 

15 5) of a corresponding edge portion of the glass substrate 7, 
and the projected portion (region where the glass substrate 
6 and the glass substrate 7 are not superimposed) 
constitutes a wiring junction region 6A. Also, in another 
side edge (left side edge in Fig. 5) of the liquid crystal 

20 display panel 2 which is adjacent to the above one side 
edge, an edge portion of the glass substrate 7 is projected 
outward (leftward in Fig. 5) of a corresponding edge portion 
of the glass substrate 6, and the projected portion 
constitutes a wiring junction region 7A. 

25 Signal driver IC chips 80A, 80B are mounted in the 
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wiring junction region 6A of the glass substrate 6 by the 
COG (Chip On Glass) technology. These signal driver IC 
chips 80A, 80B are connected to output terminals 8A up to 
which ends of the plurality of signal electrodes 8 are 
5 extended, and also to input terminals 810 arrayed along a 
long edge of the wiring junction region 6A. Further, a 
scanning driver IC chip 90 is mounted in the wiring junction 
region 7A of the glass substrate 7 by the COG technology. 
The scanning driver IC chip 90 is connected to output 

10 terminals 9A up to which ends of the plurality of scanning 
electrodes 9 are extended, and also to input terminals 910 
arrayed along a long edge of the wiring junction region 7A. 

An output terminal region 11B of the composite flexible 
wiring board 100 is joined through an anisotropic conductive 

15 film (ACF) to the plurality of input terminals 810 arrayed 
along the long edge of the wiring junction region 6A of the 
glass substrate 6 for electrical connection therebetween. 
Likewise, an output terminal region 5A of the flexible 
wiring board 5 is joined through an anisotropic conductive 

20 film to the plurality of input terminals 910 arrayed along 
the long edge of the wiring junction region 7A of the glass 
substrate 7. Additionally, in Fig. 5, symbol 11A denotes an 
input terminal region of the composite flexible wiring board 
100, and symbol 5B denotes an input terminal region of the 

25 flexible wiring board 5 . 
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In the electro-optical device 1000 according to this 
embodiment, since the composite flexible wiring board 100 is 
employed, the electronic parts for controlling and operating 
the liquid crystal display panel 2 can be mounted on the 
5 composite flexible wiring board 100. The printed board 3 
used in the conventional device, shown in Fig. 14, is no 
longer required. 

Thus, with the electro-optical device according to the 
present invention, since the composite flexible wiring board 

10 according to the present invention is included and mounts 
thereon the power IC and other electronic parts for 
controlling and operating the liquid crystal display panel 
2, there is no need of employing a printed board on which 
those electronic parts are mounted. As compared with such a 

15 rigid printed board, therefore, the thickness of the liquid 
crystal display device 1000 can be much reduced. It is 
hence possible to achieve a reduction in size, thickness and 
weight of the liquid crystal display device. 

Fig. 7 is a sectional view schematically showing a 

20 modification of the layered structure of the composite 
flexible wiring board according to the present invention. 
In the following description of this third embodiment, 
components having essentially the same functions as those of 
the composite flexible wiring board 100 of the first 

25 embodiment shown in Figs 1 to 3 are denoted by the same 
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symbols. Fig. 7 corresponds to Fig. 3. 

A composite flexible wiring board 2 00 according to this 
embodiment comprises a first flexible wiring board 10 having 
two wiring layers, and a second flexible wiring board 3 0 
5 having one wiring layer. 

The first flexible wiring board 10 comprises a first 
single-sided flexible board 110, a second single-sided 
flexible board 12 0, and an anisotropic conductive layer 140 
is interposed between the first single-sided flexible board 

10 110 and the second single-sided flexible board 120. As with 
the first embodiment, the first flexible wiring board 10 has 
the same planar shape as the overall planar shape of the 
composite flexible wiring board 200, and also includes an 
input terminal region and an output terminal region (both 

15 not shown) . 

The first single-sided flexible board 110 comprises a 
base 112 being dielectric and flexible, and a wiring layer 
114 having a predetermined pattern and formed on a lower 
surface of the base 112. An insulating layer 118 is formed 

20 on the lower side of the base 112 so as to cover the wiring 
layer 114. Further, in a predetermined area of the base 
112, a hole is formed for constituting a contact portion. A 
conductive layer 116a is formed in the hole, and a bump 116b 
is formed on the conductive layer 116a. A contact portion 

25 116 is constituted by both the conductive layer 116a and the 
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bump 116b. 

Similarly to the first single-sided flexible board 110, 
the second single-sided flexible board 120 comprises a base 
122 being dielectric and flexible, and a wiring layer 124 
5 having a predetermined pattern and formed on the base 122 . 
An insulating layer 128 is also formed on the base 122 so as 
to cover the wiring layer 124. Further, in a predetermined 
area of the base 122, a hole 126 is formed for constituting 
a contact portion. The wiring layer 114 of the first 

10 single-sided flexible board 110 and the wiring layer 124 of 
the second single- sided flexible board 12 0 are then 
electrically connected to each other through the contact 
portion 116 and the anisotropic conductive layer 140. 

In the second single- sided flexible board 12 0, a power 

15 IC chip 18 is electrically connected to the wiring layer 124 
through an anisotropic conductive layer 131. 

The second flexible wiring board 3 0 is constructed as a 
single-sided flexible board on which surf ace -mounted parts 
44 are provided. More specifically, the second flexible 

20 wiring board 3 0 comprises a base 132 being dielectric and 
flexible, and a wiring layer 134 having a predetermined 
pattern and formed on the base 132. An insulating layer 136 
is also formed on the base 132 so as to cover the wiring 
layer 134. Further, in a predetermined area of the 

25 insulating layer 136, a mount hole 137 is formed for surface 
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mounting of a part. The surf ace -mounted parts 44 are each 
disposed in the mount hole 137 and electrically connected to 
the wiring layer 134 through a solder layer 46. 

The first flexible wiring board 10 and the second 
5 flexible wiring board 3 0 are joined to each other through an 
anisotropic conductive layer 150. The wiring layer 124 of 
the first flexible wiring board 10 and the wiring layer 134 
of the second flexible wiring board 3 0 are then electrically 
connected to each other through an interlayer contact 

10 portion constituted by the anisotropic conductive layer 150, 
which is formed in a predetermined position, e.g., a 
terminal portion 136a in the example shown in Fig. 7. 

With the composite flexible wiring board 200 of this 
embodiment, similar working advantages to those with the 

15 composite flexible wiring board of the first embodiment can 
be obtained. 

Figs. 8 and 9 show a modification of the composite 
flexible wiring board according to the present invention. 
Fig. 8 is a plan view schematically showing a composite 

20 flexible wiring board 3 00, and Fig. 9 is a schematic 
sectional view taken along line C - C in Fig. 8. Components 
in this fourth embodiment having essentially the same 
functions as those of the composite flexible wiring board 
100 described above are denoted by the same symbols and a 

25 detailed description thereof is omitted here. 
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The composite flexible wiring board 3 00 of this fourth 
embodiment is constructed by joining an additional single- 
sided flexible wiring board 60 to the composite flexible 
wiring board 100 of this first embodiment. The single-sided 
5 flexible wiring board 6 0 constitutes a branched wiring unit 
and has a second output terminal region 61B formed at its 
free end. 

Next, a sectional structure of a joint portion between 
the composite flexible wiring board 300 and the single-sided 
10 flexible wiring board 60 will be described with reference to 
Fig. 9. 

A first flexible wiring board 10 comprises a base 12 
being dielectric and flexible, and a wiring layer 14 having 
a predetermined pattern and formed on the base 12 . An 

15 insulating layer 16 is also formed on the base 12 so as to 
cover the wiring layer 14. Further, in a predetermined area 
of the base 12, a hole 15 is formed for constituting a 
contact portion. The hole 15 is formed by removing a part 
of the base 12 such that a corresponding part of the wiring 

20 layer 14 is exposed. 

The single- sided flexible wiring board 60 comprises a 
base 62 being dielectric and flexible, and a wiring layer 64 
having a predetermined pattern and formed on the base 62 . 
An insulating layer 66 is also formed on the base 62 so as 

25 to cover the wiring layer 64. Further, in a predetermined 
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area of the insulating layer 66, a hole 67 is formed for 
constituting a contact portion C60. The hole 67 is formed 
by removing a part of the insulating layer 6 6 such that a 
corresponding part of the wiring layer 64 is exposed. 
5 Within the hole 67, a bump 68 is formed to constitute the 
contact portion C60. It is desired that the bump 68 be 
formed to locate projecting above an upper surface of the 
insulating layer 66. 

The first flexible wiring board 10 and the single-sided 

10 flexible wiring board 60 are arranged with the wiring layers 
14 and 64 positioned to face each other. The first flexible 
wiring board 10 and the single-sided flexible wiring board 
60 are then joined to each other through an anisotropic 
conductive layer 70. The anisotropic conductive layer 70 

15 establishes electrical connection between the wiring layer 
14 of the first flexible wiring board 10 and the contact 
portion 60C of the single-sided flexible wiring board 60. 

With the composite flexible wiring board 300 thus 
constructed, since electrical connection to two terminal 

20 regions of a device as a connection target (e.g., an 
electro-optical device described below) can be made by using 
one piece of the composite flexible wiring board 3 00, a more 
compact wiring structure can be obtained in addition to the 
above-described working advantages of the composite flexible 

25 wiring board 100. Stated otherwise, when the composite 
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flexible wiring board 300 is applied to an electro-optical 
device, for example, the output terminal region 11B of the 
first flexible wiring board 10 can be used for signal wiring 
of the electro-optical device, and the output terminal 
5 region 61B of the single-sided flexible wiring board 60 can 
be used for scanning wiring of the electro-optical device. 

In a fifth embodiment, a description will be made of a 
liquid crystal display device as one example of electro- 
optical devices to which the flexible wiring board according 

10 to the present invention is applied. Fig. 10 is a plan view 
schematically showing a liquid crystal display device 1000 
according to this embodiment. Components in the liquid 
crystal display device 1000 shown in Fig. 10, which have 
essentially the same functions as those of the liquid 

15 crystal display device 1000 (see Fig. 5) according to the 
second embodiment, are denoted by the same symbols and a 
detailed description thereof is omitted here. 

The liquid crystal display device 1000 of this 
embodiment uses the composite flexible wiring board 300 

20 according to the fourth embodiment . 

The liquid crystal display device 1000 of this 
embodiment differs from that of the second embodiment in 
structure of wiring junction in a second wiring junction 
region 7A. 

25 More specifically, an input terminal section 910A of a 
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scanning driver IC chip 90 is routed in the second wiring 
junction region 7A such that the input terminal section 910A 
is extended up to an end of the single-sided flexible wiring 
board 60. To this end, in this embodiment, the input 

5 terminal section 910A is preferably arranged in the second 
wiring junction region 7A so as to extend in a direction 
perpendicular to scanning electrodes 9, i.e., a direction 
parallel to signal electrodes 8. This arrangement of the 
input terminal section 910A enables the single -sided 

10 flexible wiring board 60 to be connected along a short side 
of the second wiring junction region 7A. As compared with 
the liquid crystal display device 1000 of the second 
embodiment shown in Fig. 5, therefore, it is possible to cut 
down a dimension corresponding to a spacing between the 

15 scanning driver IC chip 90 and the output terminal region 5A 
of the flexible wiring board 5, and a fold allowance 
necessary for bending the flexible wiring board 5. As a 
result, an area rate of the display area with respect to the 
overall surface of the liquid crystal display panel 2 can be 

20 increased. 

With the liquid crystal display device 1000 according 
to this embodiment, the display area of the liquid crystal 
display panel 2 can be further increased in addition to the 
working advantages of the liquid crystal display device 1000 
25 according to the second embodiment . 
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Fig. 11 shows a modification of the liquid crystal 
display panel 2. Components in Fig. 11 having essentially 
the same functions as those in Fig. 5 are denoted by the 
same symbols and a detailed description thereof is omitted 
5 here . 

In the liquid crystal display panel shown in Fig. 5, 
the composite flexible wiring board of the present invention 
is applied to, by way of example, a liquid crystal display 
panel of the passive matrix addressing type. The composite 

10 flexible wiring board of the present invention is however 
also applicable to a liquid crystal display panel of the 
active matrix addressing type employing TFD devices as 
switching devices for pixel electrodes. 

A first wiring junction region 6A and a second wiring 

15 junction region 7A have the same structure as those of the 
liquid crystal display panel shown in Fig. 5, and therefore 
Fig. 11 shows the internal structure inside a sealing 
material . 

A liquid crystal display panel 2 comprises a first 
20 substrate 6 and a second substrate 7 arranged in opposite 
relation to face each other. A sealing material (not shown) 
is interposed between the first and second substrates 6, 7 
to surround a display area. A liquid crystal layer (not 
shown) is sealed off in an area defined by the first and 
25 second substrates 6, 7 and the sealing material. The first 
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and second substrates 6, 7 are each formed of, for example, 
a glass or plastic substrate. 

Further, a plurality of pixel electrodes 1034 in a 
matrix pattern and a plurality of signal electrodes 8 each 
5 extending in the X-direction are arranged on one surface of 
the first substrate 6 facing the second substrate 7 . The 
pixel electrodes 1034 of one row are all connected in common 
to a single line of the signal electrode 8 through 
respective TFD devices 1020. The pixel electrode 1034 is 

10 made of an conductive material, such as ITO (Indium Tin 
Oxide), which is transparent to the display light. The TFD 
device 1020 has a metal/insulator/metal sandwiched structure 
comprising a first metal film 1022, an oxide film 1024 
formed by anodization of the first metal film 1022, and a 

15 second metal film 1026 in this order as viewed from the side 
of the first substrate 6. The TFD device 1020 therefore has 
a diode switching characteristic in positive and negative 
two-way directions. 

On the other hand, a plurality of scanning electrodes 9 

20 are arranged on one surface of the second substrate 7 facing 
the first substrate 6. The scanning electrodes 9 are 
extended parallel to each other at a predetermined spacing 
between them in a predetermined direction (Y-direction in 
Fig. 11) perpendicular to the signal electrodes 8, and are 

25 arrayed to serve as opposing electrodes to the pixel 
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electrodes 1034. Though not shown in Fig. 11, a color 
filter is provided in one-to-one relation to each area where 
the scanning electrode 9 and the pixel electrode 1034 
intersect . 

5 Further, as with the second embodiment shown in Fig. 5, 

the liquid crystal display panel 2 has the first wiring 
junction region 6A and the second wiring junction region 7A 
located respectively along two sides thereof which are 
adjacent to each other. Therefore, the composite flexible 

10 wiring board of the present invention, e.g., any one of the 
composite flexible wiring boards according to the first, 
third and fourth embodiments, can be connected to the liquid 
crystal display panel 2 . 

Examples of electronic equipment each using a liquid 

15 crystal display device, as the electro-optical device 
according to the present invention, will be described below. 
(1) Digital Still Camera 

A description is made of a digital still camera in 
which a liquid crystal display device according to the 

20 present invention is employed as a finder. Fig. 12 is a 
perspective view showing a construction of the digital still 
camera, the view also illustrating connection to external 
devices in the simplified form. 

While in an ordinary camera a film is exposed to a 

25 light image of an object to be photographed, a digital still 
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camera 12 0 0 produces an image pickup signal through 
photoelectric conversion of a light image of an object to be 
photographed by using an image pickup device such as a CCD 
(Charge Coupled Device) . A liquid crystal display panel 
5 employing the above -described liquid crystal display device 
1000 is disposed on the rear side (front side as viewed in 
Fig. 12) of a case 1202 of the digital still camera 1200 and 
displays an image in accordance with the image pickup signal 
from the CCD. Thus, the liquid crystal display device 1000 

10 functions as a finder for displaying an image of the object. 
Also, a light receiving unit including an optical lens, the 
CCD, etc. is disposed on the front side (rear side as viewed 
in Fig. 12) of the case 1202. 

When a photographer confirms an object image displayed 

15 on the liquid crystal display device 1000 and depresses a 
shutter button 12 06, the image pickup signal outputted from 
the CCD at that time is transferred to and stored in a 
memory on a circuit board 1208. Further, in the digital 
still camera 1200, a video signal output terminal 1212 and 

20 an input/output terminal 1214 for data communication are 
provided in a side surface of the case 1202. Then, as shown 
in Fig. 12, a TV monitor 13 00 is connected to the former 
video signal output terminal 1212 and a personal computer 
1400 is connected to the latter input/output terminal 1214 

25 for data communication, as needed. Additionally, the image 
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pickup signal stored in the memory on the circuit board 1208 
is output ted to the TV monitor 13 0 0 or the personal computer 
14 0 0 in response to a predetermined operation. 
(2) Cellular Phone and Other Electronic Equipment 
5 Figs. 13(A), 13(B) and 13(C) are appearance views 

showing other examples of electronic equipment in which a 
liquid crystal display device is used as the electro-optical 
device according to the present invention. Fig. 13(A) shows 
a cellular phone 3000 including the liquid crystal display 
10 device 1000 provided in a front upper portion thereof. Fig. 
13(B) shows a wristwatch 4000 including a display unit that 
is disposed in a front central portion of a body and employs 
the liquid crystal display device 1000. Fig. 13(C) shows a 
portable information tool 5000 comprising a display unit, 
15 which is constituted by the liquid crystal display device 
1000, and an input unit 510 0. 

Though not shown, each of those electronic equipment is 
constructed by including, in addition to the liquid crystal 
display device 1000, a display signal producing unit that 
20 comprises various circuits such as a display information 
output source, a display information processing circuit and 
a clock generating circuit, a power supply circuit for 
supplying electrical power to those circuits, etc. In the 
portable information tool 5000, for example, a display image 
25 is formed on the display unit when a display signal produced 
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by the display signal producing unit in accordance with 
information, etc. entered through the input unit 5100 is 
supplied to the liquid crystal display device 1000. 

Examples of the electronic equipment, in which the 
5 liquid crystal display device 1000 according to the present 
invention is incorporated, are not limited to a digital 
still camera, cellular phone, wristwatch, and portable 
information tool, but may include other various pieces of 
equipment such as an electronic notepad, a pager, a POS 

10 terminal, an IC card, a minidisk player, a liquid crystal 
projector, a personal computer (PC) and an engineering 
workstation (EWS) adapted for multimedia systems, an 
notebook personal computer, a word processor, a TV set, a 
video cassette recorder employing a view finder or a direct - 

15 view monitor, an electronic calculator, a car navigation 
device, devices having a touch panel, and a clock. 

Also, examples of the liquid crystal display panel may 
include, in terms of driving scheme, a simple-matrix liquid 
crystal display panel and a static-driving liquid crystal 

20 display panel in which no switching device is provided in 
the panel itself, and an active-matrix liquid crystal 
display panel which employs 3 -terminal switching devices 
represented by TFTs (Thin Film Transistors) or 2 -terminal 
switching devices represented by TFDs (Thin Film Diodes) . 

25 In terms of electro-optical characteristics, examples of the 
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liquid crystal display panel may include various types of 
panels, including TN, STN, guest host, phase transition, and 
f errodielectric types. 

In an eighth embodiment, a description will be made of 
5 an EL display device as one example of electro-optical 
devices to which the flexible wiring board according to the 
present invention is applied. Fig. 15 is a plan view 
schematically showing an EL display device 60 00 according to 
this embodiment. 

10 The EL display device 6000 comprises an EL display 

panel 21, a composite flexible wiring board 100 according to 
the present invention, and a known flexible wiring board 5. 
In the example shown in Fig. 15, the composite flexible 
wiring board 100 is the same as that according to the first 

15 embodiment. Therefore, components having the same functions 
as those of the composite flexible wiring board 10 0 
according to the first embodiment are denoted by the same 
symbols and a detailed description thereof is omitted here. 
As a matter of course, any of the composite flexible wiring 

20 boards according to the third and fourth embodiments may 
also be used in this embodiment. 

The EL display panel 21 includes an organic EL 
structure 210 formed on a substrate 6. The organic EL 
structure 210 has a layered structure comprising, though not 

25 shown, a hole transport layer, a luminescent layer, an 
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electron transport layer, and a protective layer, if needed, 
which are formed in laminated fashion. A plurality of 
signal electrodes 8 are formed in parallel on a lower 
surface of the organic EL structure 210 (i.e., on an upper 

5 surface of the substrate 6) , and a plurality of scanning 
electrodes 9 are formed on an upper surface of the organic 
EL structure 210 to extend in a direction perpendicular to 
the signal electrodes 8. 

One predetermined edge portion (lower edge portion in 

10 Fig. 15) of the EL display panel 21 constitutes a first 
wiring junction region 6A. Also, another edge portion (left 
edge portion in Fig. 15) of the EL display panel 21, which 
is adjacent to the above one edge portion, constitutes a 
second wiring junction region 6B. 

15 Signal driver IC chips 80A, 80B are mounted in the 

first wiring junction region 6A by the COG (Chip On Glass) 
technology. These signal driver IC chips 80A, 8 OB are 
connected to output terminals 8A up to which ends of the 
plurality of signal electrodes 8 are extended, and also to 

20 input terminals 810 arrayed along a long edge of the first 
wiring junction region 6A. Further, a scanning driver IC 
chip 90 is mounted in the second wiring junction region 6B 
by the COG technology. The scanning driver IC chip 9 0 is 
connected to output terminals 9A up to which ends of the 

25 plurality of scanning electrodes 9 are extended, and also to 
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input terminals 910 arrayed along a long edge of the second 
wiring junction region 6B . 

An output terminal region 11B of the composite flexible 
wiring board 100 is joined through an anisotropic conductive 
5 film (ACF) to the plurality of input terminals 810 arrayed 
along the long edge of the first wiring junction region 6A 
of the substrate 6 for electrical connection therebetween. 
Likewise, an output terminal region 5A of the flexible 
wiring board 5 is joined through an anisotropic conductive 
10 film to the plurality of input terminals 910 arrayed along 
the long edge of the second wiring junction region 6B of the 
substrate 6. Additionally, in Fig. 15, symbol 11A denotes 
an input terminal region of the composite flexible wiring 
board 100, and symbol 5B denotes an input terminal region of 
15 the flexible wiring board 5. 

In the EL display device 6000 according to this 
embodiment, since the composite flexible wiring board 100 is 
employed, the electronic parts for controlling and operating 
the EL display panel 21 can be mounted on the composite 
20 flexible wiring board 100. 

Thus, with the electro-optical device according to the 
present invention, since the composite flexible wiring board 
according to the present invention is included and mounts 
thereon the power IC and other electronic parts for 
25 controlling and operating the EL display panel 21, there is 
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no need of employing a rigid printed board on which those 
electronic parts are mounted. As compared with such a rigid 
printed board, therefore, the thickness of the EL display 
device 6000 can be much reduced. It is hence possible to 
5 achieve a reduction in size, thickness and weight of the EL 
display device. 

While the present invention has been described above in 
connection with devices according to several specific 
embodiments, the present invention can be modified in 

h 10 various ways within the scope of the invention. In the 
above-described embodiments, a liquid crystal display device 
and an EL display device are employed, by way of example, as 
an image display means (electro-optical display unit) of an 

tl electro-optical device. However, the present invention is 

15 not limited to those examples, but may also be applicable to 
other various types of electro-optical means such as a 
small-sized TV set using, e.g., a thin cathode-ray tube or a 
liquid crystal shutter, a plasma display, a CRT display, and 
an FED (Field Emission Display) panel . 
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CLAIMS 

What is Claimed is: 

1. A composite flexible wiring board comprising a 
first flexible wiring board and a second flexible wiring 
board on which a surf ace -mounted part is mounted, 

said second flexible wiring board being provided on 
said first flexible wiring board in a predetermined area 
thereof, 

said first flexible wiring board and said second 
flexible wiring board being electrically connected to each 
other through an interlayer contact portion provided in a 
predetermined position. 

2 . The composite flexible wiring board according to 
Claim 1, wherein said second flexible wiring board is 
arranged on a part of said first flexible wiring board. 

3. The composite flexible wiring board according to 
Claim 1, wherein said first flexible wiring board mounts at 
least a power IC chip thereon. 

4. The composite flexible wiring board according to 
Claim 1, wherein said first flexible wiring board has an 
input terminal region and an output terminal region. 
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5. The composite flexible wiring board according to 
Claim 1, wherein said second flexible wiring board includes 
at least one kind of surf ace -mounted part selected from 
among a flat-packaged LSI, a resistor, a capacitor, an 
inductance, a diode, a transistor, a quartz oscillator, and 
a connector. 

6 . The composite flexible wiring board according to 
Claim 3, wherein, in said first flexible wiring board, said 
power IC chip is connected to an conductive layer through an 
anisotropic conductive film. 

7. The composite flexible wiring board according to 
Claim 1, wherein, in said second flexible wiring board, said 
surf ace -mounted part is connected to an conductive layer 
through a solder layer. 

8. The composite flexible wiring board according to 
Claim 1, wherein said interlayer contact portion is 
constituted by an anisotropic conductive film or solder. 
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9. The composite flexible wiring board according to 
Claim 1, further comprising another flexible wiring board 
connected to said first flexible wiring board, said another 
first flexible wiring board having an output terminal 

5 region. 

10. A method of manufacturing a composite flexible 
wiring board according to Claim 1, said method comprising 
the steps of: 

forming each of said first and second flexible wiring 
5 boards ; and 

electrically connecting said first and second flexible 
wiring boards to each other through an interlayer contact 
portion . 

11. The method of manufacturing a composite flexible 
wiring board according to Claim 10, wherein said interlayer 
contact portion is formed by joining said first and second 
flexible wiring boards under thermal pressing with an 

5 anisotropic conductive film interposed between both said 
boards . 
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12 . An electro-optical device comprising an electro- 
optical panel including at least one substrate, 

said substrate having a wiring junction region, 
said wiring junction region being connected to a 
5 composite flexible wiring board according to Claim 1. 

13. The electro-optical device according to Claim 12, 
wherein said electro-optical panel includes a first 
substrate and a second substrate arranged in opposite 
relation to face each other, 

5 said first substrate having a wiring junction region 

not superimposed with said second substrate. 

14. The electro-optical device according to Claim 13, 
wherein a liquid crystal layer is disposed as an electro- 
optical material layer between said first substrate and said 
second substrate. 

15. The electro-optical device according to Claim 12, 
wherein said electro-optical panel is an EL display panel 
including, as an electro-optical material layer, an 
electroluminescence structure formed on said substrate. 

16. Electronic equipment including an electro-optical 
device according to Claim 1 . 
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ABSTRACT 

A composite flexible wiring board comprises a first 
flexible wiring board and a second flexible wiring board on 
which a surf ace -mounted part is provided. The second 
5 flexible wiring board is disposed on the first flexible 
wiring board in its predetermined area. The first flexible 
wiring board and the second flexible wiring board are 
electrically connected to each other through an interlayer 
contact portion provided in a predetermined position. The 
10 first flexible wiring board has an input terminal region and 
an output terminal region with a power IC chip mounted on 
the first flexible wiring board. 
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